A new description of cohomology of functions under an irrational rotation is given in terms of symmetry properties of the functions on subintervals of [0, 1]. This description yields a method for passing information about the cohomology classes for a given irrational to the cohomology classes for an equivalent irrational.
In Section 2, we use this characterization to gain information about the set of irrationals for which a polynomial is a coboundary. A simple argument using Fourier series shows that a finite trigonometric series is a coboundary for every irrational. At the opposite extreme, an absolutely continuous function v on [0, 1] such that v(0) $7 v(1) is not a coboundary for any irrational ( [Med] , [GLL] ). Also, if t is rational, the characteristic function of an interval with length t, adjusted by a constant to have integral 0, is not a coboundary for any irrational. If t is irrational, it is a coboundary for precisely those irrationals of the form t+m m, rn E Z ([P [V] , [Mer] ). Between these extremes, not much is known about the exact nature of the sets that occur. Two partial results are the following. A simple Fourier argument shows that periodic absolutely continuous functions with L2 derivatives, in particular polynomials with equal values at 0 and 1, are L2 coboundaries for irrationals that satisfy a certain Diophantine property. For functions that are not trigonometric polynomials, in [BMM] it is shown that if v is analytic, the set of irrationals for which v is a coboundary is of the first category; similarly, if v E L', the set of irrationals for which v is an L1 coboundary is of the first category.
In order to study the set of irrationals for which a polynomial is a coboundary, we define, for each irrational 0, a linear transformation Ho that maps the space of polynomials onto itself. We construct Ho so that it rescales symmetry properties of functions on subintervals of [0, 1]. Because of this resealing, Ho takes coboundaries for 0 to coboundaries for 1/0.
We can extend the knowledge we gain about 1/0 to a whole class of irrationals. Recall that 0 is equivalent to 0b if 0 a + b cq$ + d for some a, b, c, d E 2, ad -bc = +1, or, equivalently, the continued fraction expansions for 0 and q$ have identical tails (see for example [HW] ). In this paper we use our transformation Ho to show that if a polynomial v is an LP coboundary for 0, 1 < p < 2, then it is an LP coboundary for every irrational equivalent to 0. We also show that if a polynomial v is an LP coboundary for 0 then it is an LP coboundary for nO for every nonzero integer n. Neither of these statements is true in general for arbitrary functions. In particular, neither is true for the characteristic function examples mentioned above, since X[o,0] -0 is an L2 coboundary for 0, but not even a measurable coboundary for 1/0 or 20. At the end of Section 2, we give examples of continuous functions that are L2 coboundaries for particular irrationals 0 without being even L1 coboundaries for 1/0. 
implies that q + v is a constant, and thus it is even on [0, 1]. But this would imply that v itself is even as well as odd, whence it is 0. This shows that Ho is infective. [
The next aim of this section is to show the existence of a basis for P, whose elements are simultaneously eigenfuctions for all the transformations Ho, 0 < 0 < 1. An immediate consequence of this will be that each Ho maps onto 'P. We will make explicit use of these eigenfunctions to derive our main cohomological result. First we need the following lemma. 
